Ab  du  l  R,  Rah  man. 


i 

) 


^-V  iC&C 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


This  document  has  been  approved 
for  public  release  and  sale:  its 
distribution  is  unlimited 


Project  reference 
1J6-62708-D553 


AD 


TECHNICAL  REPORT 
70-8-FL 


FACTORS  AFFECTING  THE  QUALITY 
OF  FREEZE-DRIED  PEAS 


by 

Abdul  R.  Rahman 
Kenneth  Miller 
Glenn  Schafer 


August  1969 


Series:  FL  9i 


Food  Laboratory 
U.S.  ARMY  NATICK  LABORATORIES 
Natick,  Massachusetts  01750 


Foreword 


Freeze  dried  foods  have  been  accepted  by  consumers  due  to  their  superior 
quality  as  compared  with  foods  dried  by  conventional  methods.  Their  use  in 
the  Military  operational  rations  is  increasing  steadily  and  is  expected  to 
continue  upward  when  the  Armed  Forces  Feeding  system  shifts  more  towards  con¬ 
venience  foods.  Availability  of  freeze  dried  fruits  and  vegetables  such  as 
peas  is  not  assured  all  year  round  due  oo  seasonal  production  and  processing. 

This  work  was  undertaken  in  order  to  provide  data  concerning  the  develop¬ 
ment  of  dehydrated  food  items  from  frozen  commercial  products,  thus  making  it 
possible  to  procure  dehydrated  fruits  and  vegetables  needed  for  military  ra¬ 
tions  at  any  time  of  the  year. 

This  work  was  conducted  under  Project  No.  1J6-627C8-D553,  Food  Processing 
and  Preservation  Techniques. 
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ABSTRACT 


The  effects  of  extended  blanching,  sulfiting  and  packaging  on  the  quality 
of  freeze  dried  pgas  prepared  from  commercially  frozen  products  and  stored  for 
six  months  at  100°F.  were  investigated.  Results  indicated  that  acceptable  freeze 
dried  peas  can  be  prepared  from  commercial  individually  quick  frozen  (IQF)  peas 
by  thawing,  slitting,  sulfiting,  refreezing,  freeze  drying  and  packaging  in  tin 
cans  under  vacuum  or  nitrogen-. 


INTRODUCTION 


The  present  military  puroiiase  document  Tor  Peas,  Sweet  Dehydrated,  MIL-P- 
4 31*53  requires  the  use  of  fresh  peas  for  the  production  of  style  B  (freeze 
dried)  peas.  Since  the  production  seasor  of  fresh  peas  is  relatively  short, 
procurement  of  freeze  dried  peas  is  closely  related  to  and  significantly  af¬ 
fected  by  the  seasonal  changes  of  this  item. 

Information  on  the  use  of  frozen  instead  of  fresh  peas  for  the  produc¬ 
tion  of  freeze  dried  peas  is  limited,  incomplete  and  inconclusive  in  regard 
to  the  effect  of  thawing,  refreezing,  slitting,  reblanching,  and  sulfiting 
on  the  quality  of  the  finished  product.  Therefore  this  work  was  carried  out 
in  order  to  determine  the  effect  of  such  variables  on  the  quality  of  freeze- 
dried  peas.  Hand,  et.  al.  (195W  found  that  slitting  the  seed  coat  of  peas 
prior  to  dehydration  facilitated  the  drying  process  and  improved  the  quality 
of  the  rehydrated  product  as  measured  by  rehydration  capacity  and  texture. 

Pettit  (1 95b)  reported  tnat  green  beans  which  had  been  frozen  prior  to  heated- 
air  dehydration  were  greatly  superior  in  acceptability  and  rehydration  char¬ 
acteristics  to  non-frozen  beans.  However,  when  peas  are  dehydrated  by  the 
prefreeze  method  they  are  not  materially  better  than  when  not  prefrozen.  Moyer, 
et.  al.  (1959)  stated  that  freezing  and  thawing  increases  slightly  the  drying 
rates  of  older  peas.  He  also  indicated  that  increasing  the  blanch  increased 
the  rehydration  ratio. 

EXPERIMENTAL  PROCEDURES 

Individually  quick  frozen  (IQF)  peas  were  purchased  from  the  local  retail 
market.  The  peas  were  thawed,  divided  into  two  lots  and  one  lot  blanched  for 
3  minutes  in  boiling  water.  This  was  an  extended  blanch  (the  commercially 
frozen  peas  had  been  blanched  prior  to  freezing)  in  order  to  assure  the  in¬ 
activation  of  the  peroxidase  enzyme  before  freeze  drying.  The  second  lot 
was  not  blanched.  The  seed  coat  was  then  mechanically  slit  at  several  points 
in  order  to  facilitate  the  removal  of  water  during  the  freeze  drying.  Slitting 
also  improves  rehydration  of  the  freeze  dried  peas. 

One-half  of  each  lot  was  sulfited  by  dipping  in  solution  of  sodium  meta¬ 
bisulfite  to  yield  approximately  UOO  ppm.  All  the  lots  were  refrozen  at  -20  F. 
and  then  freeze  dried  with  a  platen  temperature  of  120°F.  for  16  lours. 

Half  of  the  freeze  dried  peas  for  each  lot  were  packed  in  No.  2-1/2  tin 
cans  under  nitrogen  and  the  other  half  under  vgcuum.  Representative  samples 
of  each  variable  were  stored  at  ijO,  70  and  100  F.  for  a  period  x»f  six  months. 
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Freeze  dried  peas  were  re hydrated  by  placing  them  in  boiling  water  (ap¬ 
proximately  h/l  ratio  water  to  peas  by  weight)  and  allowing  to  stand  for  12 
minutes  in  a  covered  pan.  Additional  heat  was  not  applied.  Texture  of  re¬ 
hydrated  peas  was  measured  by  means  of  th<  Lee -Kramer  shear  press  using  the 
regular  cell  with  jJ  seconds  i.owu  strode.  uenyuratiou  ratio  was  determined 
by  dividing  the  rehyaralec.  weight  of  the  peas  by  t!ie  ury  weight. 

Technological  panel  evaluations  for  flavor,  texture  and  color  were  con¬ 
ducted  by  10  trained  judges,  using  a  9-point  scale  (1=  extremely  poor;  9=  ex¬ 
cellent)  .  Overall  acceptability  of  the  peas  was  determined  by  a  consumer  panel 
of  32  judges  using  a  9-point  Hedonic  scale  (l=dislike  extremely;  9 3  like  ex¬ 
tremely)  . 


RESULTS  AND  DISCUSSION 

Results  of  the  technological  panel  ratings,  consumer  panel  ratings,  re¬ 
hydration  ratios,  and  texture  as  measured  by  the  shear  press  are  shown  in 
Tables  1,  2,  3  and  g,  respectively.  Analysis  of  variance  of  these  results 
are  shown  in  Table  $. 
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Storage  of  the  peas  for  6  months  at  100  F.  indicates  that  unextended 
blanched  peas  received  significantly  higher  technological  ratings  than  the 
extended  blanched  peas^  Howeveg,  there  appeared  to  be  no  difference  when 
peas  were  stored  at  40°F.  or  70  F. 

Extended  blanching  had  no  significant  effect  on  the  acceptance  ratings 
for  peas  stored  6  months  at  100°F.  However,  peas  treated  with  SOg  showed 
higher  ratings  than  the  untreated  ones.  No  significant  differences  were  found 
between  peas  packaged  under  nitrogen  anu  those  vacuum  packaged  when  stored  at 
100°F.  for  6  months.  However,  significant  differences  were  shown  at  lower 
storage  temperatures. 

Peas  which  received  extended  blanching  and  SO2  treatments,  and  were  stored 
for  6  months  at  100 °F.  exhibited  significantly  higher  rehydration  ratios.  These 
treatments  did  not  affect  tue  technological  or  the  acceptance  ratings.  The 
various  treatments  ghowea  no  significant  oifect  on  texture  of  peas  after  storage 
for  6  months  at  100  F. 


LOnb  JLfUwJ.  wr.  S 

Freeze  dried  peas  of  acceptable  quality  meeting  the  military  requirement 
of  storage  stability  .or  1)  montns  at  1ju°x'.  can  be  , repareu  from  commercially 
frozen  1QF  peas  by  tuauing,  slitting,  suifitin^,  refreezing,  freeze  drying  and 
packaging  in  tin  cans  under  vacuum  or  nitrogen. 
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Table  1.  Average  Pa tings  (Technological  Panel)  of  Hehydrated 
Peas  as  Affected  by  Treat-meats  and  Storage  Temperature 


1 

Treatments 

Initial 

im 

0 

70  F. 

0 

100  F.  j 

3  mo. 

6  mo* 

3  mo. 

6  mo. 

3  mo. 

H 

Blanched,  S0_  N 

Cy  2 

5.7 

5.9 

5.1 

6.2 

5.2 

5.5 

5.6 

Elanched,  SO  Vac, 

5.5 

5.9 

5.7 

5.6 

5.1 

5.9 

5.7 

Blanched, 

5.1 

5.7 

5.1 

5.3 

4.8 

5.9 

5.1 

Blanched,  Vac. 

5.9 

5.7 

5.0 

5.4 

5.0 

5.6 

5.5 

SO.  N 

2 

6.2 

5.9 

5.3 

6.1 

6.0 

6.0 

6.6 

SO o  Vac . 
c-> 

6.3 

5.7 

6.1 

5.8 

6.5 

6.1 

6.2 

N2 

| 

5.9 

5.4 

5.5 

5.8  i 

1 

6.8 

i 

i 

6.3 

i 

Vac. 

i 

1 

5.7 

6.2 

■ 

5.6 

! 

6.2  j 

6.0 

6.1 

Table  2.  Average  Acceptance  Hatings  (Consumer  Panel)  of 

v. 

He hydrated  Peas  as  Affected  by  Treatments  and  Storage  Temperature 


40°F, 

( 

70 

■ 

Treatments 

■  Initia]. 

3  mo. 

mm 

3  mo. 

isa 

3  mo. 

6  mo. 

Blanched,  S0o  N 

2,  2 

5-9 

5.8 

r*  £ 

p.5 

5.7 

6.h 

5.8 

6.U 

Blanched,  SO  Vac . 

2 

5.8 

5.9 

5.8 

6.2 

6.5 

6.1 

6.U 

Blanched,  If 

2 

6.0 

5.8 

5..5 

5.2 

5.8 

5.3 

5.9 

Blanched,  Vac. 

6.1 

j 

5o 

5.5 

5-5 

6.3 

5.2 

6.2 

CM 

«\ 

CM 

O 

CO 

6.1 

6.1 

6.3 

6.7  | 

6.U 

6.0 

6.0 

SO  Va j. 

2, 

6.2 

6.5 

i 

5.8 

6.5 

6.5 

i 

1 

6.0 

6.7 

"2 

6.5 

5.9 

5.2 

6.0 

6.2 

5.6 

5.8 

Vac. 

5.9 

5.9 

5.1 

6.1 

5.9 

6.1 

6.2 
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ablt,  3.  Kehyaration  Ratios  (Rehydrated  Weight)  of  Freeze-Dried 

( Dry  height  *  ) 

Peas  as  Affected  by  Treatments  and  Storage  Temperatures 


Treatments  Initi 

Blanched,  SO  N  1*.00 

2,  2 

Blanched,  SO  Vac.  3.95 

Blanched,  N2  i^.io 

Blanched,  Vac.  3.90 

S02,  w2  3.80 


SO^  Vac. 


40' 

V 

3  mo. 

6  mo. 

3.95 

3. cO 

3.95 

3.70 

3.90 

3.95 

3.80 

ii.00 

3.75 

1 

3.85 

3.70 

I 

|  3.90 

3.65 

3.60’ 

3.85 

3.65 

100 °F. 


mo •  3  mo.  6  mu*  J  mo.  6  mo. 
cO  3-90  3.95  R.05  2*.lo 


4-10  3.95  3.90  3.95 
^*15  3.95  3.85  3.95 
3.90  3.80  3.70  3.75 
U.00  3.90  3.90  3.95 
U.05  3.90  ii.oo  3.85 


3-70 1  3.60  I  3.80  3.70 


Table  L.  Texture  of  fie hydra ted  Peas  as  Affected  by 
>  Treatments  and  Storage  Temperature 


L0°F. 

70°F.  | 

mm 

Treatments 

Initial 

3  mo . 

5  mo. 

3  mo. 

m 

3  mo. 

6  mo. 

Lbs 

Lbs 

Lbs 

Ibs 

Lbs 

Lbs 

Lbs 

Blanched,  SO  N0 

2,  2 

Ll  5 

L25 

297 

L57 

358 

382 

330 

Blanched ,  SO?  Vac . 
c> 

Loo 

L75 

370 

LL5 

338 

375 

327 

Blanched.  N 

2 

Loo 

367 

326 

1,35 

3L8 

380 

318 

Blanched,  Vac. 

395 

377 

327 

LLo 

3L5 

390 

321 

S0„  N. 

2,  2 

365 

367 

j 

312 

387 

! 

293 

| 

L22 

293 

S02j  Vac. 

390 

n » 

1 

i 

295 

395 

305 

392 

305 

n2 

Ll5 

395 

372 

L32 

350 

L5o 

312 

Vac. 

L05 

L12 

331 

L35 

3L8 

U65 

318 

Table  5.  Analysis  of  Variance  Results 


Technological 

Factor  Panel  Rating 

Consumer  Panel 
Rating 

Texture  Shear 
Press 

Re hydration 
Ratio 

Treatments  (Blanched, SO  N  ) 

2.  2 

N.S. 

N.S. 

N.S. 

-* 

Treatment  (Blanched,  SO  Vac.) 

N.S. 

N.S. 

N.S. 

X 

Treatment  (Blanched,  N^) 

N.S. 

N.S. 

N.S. 

X 

Treatment  (Blanched,  Vac.) 

N.S. 

N.S. 

N.S. 

X 

Treatment  (SO  N  ) 

* 

# 

N.S. 

N.S. 

Treatment  (SO  Vac.) 

* 

* 

N.S. 

N.S. 

Treatment  (Ng) 

x 

* 

N.S. 

N.S. 

Treatment  (Vac.) 

N.S. 

N.S. 

N.S. 

Treatment  x  Storage  Temperature 

N.S. 

N.S. 

N.S. 

* 

Treatment  x  Storage  Time 

N.S. 

N.S. 

N.S. 

N.S. 

Storage  Time  x  Storage 

N.S. 

m  q 

XT  O 

Temperature 

IV  »o  1 

N  • 

*  a  P70.05 

N.S.  =  Not 

significant  at  P 7 0.05 
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